The scratch test has been used as an aid in the study of various allergic diseases, including allergic dermatoses. In many dermatologic departments and practices it is still the method of choice because of a number of advantages over the intracutaneous method (1). A decided difference of opinion exists regarding the relative merits of the scratch and the intracutaneous tests. The numerous published opinions include for example the following:
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In 1940 Sulzberger (1) expressed the opinion that those without special training and experience and without certain other necessary special facilities would find the scratch test-. method more suitable than the intracutaneous technic of skin testing. He offered the following reasons for this opinion: this method is less dangerous in cases with a high degree of sensitivity; there is a lower incidence of infections; "syringe contamination" is eliminated; "false positive" reactions are less likely to be produced; reliable commercial extracts are available, thus eliminating the necessity of preparing one's own extracts; only the simplest equipment is necessary; it is less expensive and less difficult to perform; and there is only a quantitative difference in the results of these two tests. Sulzberger therefore advised that dermatologists and all nonallergists (and perhaps even allergists, as a first method of testing) use the scratch method as a routine procedure in atopic individuals; and to proceed to intracutaneous testing only if and when necessary, and only when there have been no reactions to scratch tests with substances which were nevertheless clinically strongly positive.
In 1947 Sulzberger, Baer and their coworkers (2) stated a somewhat different opinion, as follows: most important is the quantitative difference in the amount of allergen reaching the shock tissues, since it has been estimated that to produce equivalent reactions the amount or concentration of allergen applied for the scratch test must be 1,000-10,000 times that for the intracutaneous test; the intracutaneous technic is the more precise and quantitative method of administering allergen and thus of demonstrating variations in degrees of sensitiveness; it may be less disturbing to the patient, for in the hands of the experienced operator the procedure is often speedier and less traumatizing than the scratch test; it permits the use in injection treatment of precisely the same allergenic extract as that used in the test; morever, the intracutaneous method may be valuable when the scratch test fails to elicit a response with substances strongly incriminated as eliciting agents by the history and clinical evidence; and finally, the results achieved with the extracts available for the scratch test have often been unreliable. Bret Ratner (3) stated that the best method to be employed in children is the scratch test (in asthma) because it is painless and as many as thirty-five to fifty tests can be per-formed on the back at one visit. According to the same author "anaphylactic shock" has never been known to develop from a scratch test. He further contends that "the scratch test, when performed and interpreted intelligently, is far more delicate, and fewer false reactions are obtained. The intradermal test however is of importance in instances in which the scratch tests are entirely negative or only suggestive in character."
Peck and Salomon (4) did not compare the scratch and intracutaneous methods but were of the opinion that the scratch test should be reserved for asthma, hay fever, urticaria and probably gastro-intestinal allergy. They also state that scratch tests often fail to give positive results in the presence of hypersensitivity to foods. Kanee (5) claims that the standard methods of skin testing in atopic dermatitis are: 1) scratch tests; 2) intradermal tests; 3) Prausnitz-Kuestner tests. He further goes on to state that although the scratch tests are reputed to be thirty to five hundred times less sensitive than the intradermal technic, it is recommended as the safest procedure for general use by the non-specialist. Schmidt (6) mentions the constancy of the intracutarieous tests.
Osborne (7) while not attempting to compare scratch and intracutaneous technics, nevertheless had the opportunity, in 1920 and 1921, to supervise the performance of many hundreds of scratch tests. At the end of a year, the tests were discarded as worthless as an aid in the etiologic study of "eczema." In Osborne and Walker's opinion, routine scratch and intradermal tests (7) both were found to be entirely inadequate, unreliable and misleading in investigations of "eczema" of infants and children. Stoesser (8) maintains that on the whole, cutaneous tests have not given the clinician satisfactory results. He states, however, that the occasional case which is accurately diagnosed by skin testing maintains the interest in this procedure. He employs the puncture technic, being careful not to draw blood. Swineford (9) mentions that the one essential precaution prior to multiple intradermal testings is a preliminary series of scratch tests. J. Jadassohn (10) in discussing the dermatitides due to drugs, quotes the use of scarification tests as being helpful after patch tests had failed. Hopkins and Kesten (11) conclude that the superiority of the intracutaneous test over the percutaneous (scratch) test was even more striking in tests with contact substances than with foods.
That there are local differences in skin sensitivity on different parts of the body has often been noted, both as regards wheal reactions and eczematous responses. Bruno Bloch (12) reports that the skin in different portions of the body, and the different anatomical parts of the skin, react in different ways to external stimuli; and also to internal stimuli. Sulzberger and Kerr (13) using the patch test for eczematous sensitivity, mention that the tests when applied on various parts of the body to determine possible localized sensitivities presented evidence that a patient's skin need not be equally sensitive in all its parts at a given time. Alexander (14) states that not only may there be variations in positive wheal reactions at different times, but it has been shown that in a given case there may be wide variations in response if the test is applied simultaneously to various sites of the skin. Piness and Miller (15) state that the urticarial type of skin reactivity varies in different areas of the body, and in the same area at different times. Schmidt (6) mentions the differences in the whealing sensitivity of the skin on different parts of the body. Bowman and Walzer's (16, 17) studies of these problems are perhaps the most systematic. These investigators showed that the atopic wheal left the skin site more responsive to subsequent excitation by specific or nonspecific stimuli, whereas the histamine wheal did not.
Local differences in urticarial responsiveness in symmetrically situated sites on the skin have been reported by Herrniann (18) . He states that differences in intensity of the urticanal reactions were, in certain cases, seen in symmetrically situated, apparently normal sites at the same time, in one and the same individual. He further states that this difference was very obvious, not only in the inunction tests, but likewise in the scratch tests. This observation has also been confirmed by Kanof (19) .
Differences in skin reactions also exist from day to day, or week to week, when the tests are done in the same region; e. g., the flexor aspect of the forearm. Herrmann (18) in his experiments, saw a decreased uritcarial reaction with repeated inunctions, and scratch tests, eJinically.
The preceding summary indicates the present lack of unanimity regarding the indications, contraindications and the relative merits of scratch and intracutaneous tests. The present experiments were undertaken in the hope of clarifying these moot questions, which are of course of the greatest practical significance and theoretical interest.
Experiment 1 TECHNIC
A series of twenty patients, both male and female, ranging in age from three to forty years, and with a clinical diagnosis of atopic dermatitis, were studied by means of the scratch test. A routine series of common food and inhalant "protein" allergens were used in these tests. The flexor surface of the patient's forearms, or the upper back, depending upon the amount of skin involvement, was used for the tests. The skin in these areas was first cleansed with alcohol and then dried with clean white gauze. The skin was then scarified with a circular borer, care being taken not to draw blood. A drop of N/10 sodium hydroxide solution was then applied to each scratch site. Following this, a small amount of dried protein extract' was rubbed into each site, by means of the flat end of a toothpick. A new clean toothpick was used for each extract applied. Readings were made at the end of twenty minutes. A control test using the same procedure, e.g., borer and N/10 sodium hydroxide, but without the dried protein extract, was done at each sitting. The tests were done twice a week, or at weekly intervals, until the entire series had been completed.
Positive results were measured with a ruler; and only those reactions showing a wheal of not less than 0.5 centimeters were considered as being positive. Wheals of less size than this were not considered as positive because of being too close in size to the reactions produced at some of the control sites. A total of 1440 scratch tests were made by the same investigator thus assuring to some degree a uniform method of technical procedure. Twelve of the original twenty cases gave one or more positive reactions to the allergens in the routine scratch tests. The results here are based solely on patients who reported at least five times for the repetition of the tests at weekly intervals. The original procedure consisted of doing scratch tests at weekly intervals, with one or several allergens which had produced immediate wheal responses in the particular subject, the same body region but not exactly the same site being employed each week.
RESULTS
There were remarkable fluctuations from very strong to negative, in the intensity of the urticarial reactions, even though the tests were done in approximately the same area, using the same extract and the same technic. Illustrative results of the tests in two of the eleven subjects in Experiment 1 are recorded in Table 1 . Experiment II In this experiment, scratch tests were done in eleven subjects at weekly intervals with one or more "protein" allergens, the same allergen being applied each time in two symmetrically situated sites. The purpose of this was to ascertain whether the fluctuations from week to week, observed in Experiment 1, were due to actual changes in sensitivity from week to week, (i.e., were true chronological fluctuations of sensitivity) or whether such differences in reactions occurred even when tests were done at the same time in symmetrically situated sites. The flexor aspects of both forearms was used, or symmetrically situated sites of the upper back.
Remarkable differences were noted in the results of the scratch test with the same allergens applied simultaneously on symmetrically situated sites. Thus the test with a given extract on one forearm might produce a strongly positive reaction, and yet give a completely negative reaction on the other forearm, in a symmetrically located area. Illustrative results of the tests in two of the eleven subjects in Experiment II are recorded on Table II . Experiment III In this experiment, as a control to the above listed results, and as a check regarding the potency of the powdered extracts used, glycerinated2 extracts were employed instead of the dried protein extracts. Tests were carried out in eleven subjects at weekly intervals in symmetrically situated sites in the same manner as described in Experiment II. Here the skin was again cleansed with alcohol, dried with clean white gauze, and the skin then scarified with the circular borer. The glycerinated liquid extracts were rubbed into each scratch area, by means of a glass rod which was attached to the bottle stopper. Striking differences in the results of scratch tests with the same allergen on the same day in symmetrically situated sites, and from week to week, were observed. These results confirm those of Experiment I and II. Characteristic examples of such differences in two of the eleven subjects in this experiment are recorded on Table III. Experiment IV The purpose of this experiment was to see, what, if any, differences there were in the results obtained with scratch tests and with intracutaneous tests carried out at the same time. In six patients with atopic dermatitis, the outer aspects of both arms were used for the intracutaneous tests, injecting the same allergen or allergens into symmetrically situated sites. This was carried out with the usual technic and using commercially prepared extracts3. At the same time, scratch tests were carried out, applying the same powdered "protein" allergen or allergens to symmetrically situated sites on the flexor surface of both forearms, as described in Experiment II.
The intracutaneous tests produced practically constant reactions with only insignificant differences in results on the same day, from site to site and from week to week. The scratch tests performed in the same patient produced results which were as irregular as those described in the previous experiments. Table IV shows a characteristic example of the results obtained with the two types of tests, done at the same sitting, in symmetrically situated areas on the same day and at weekly intervals.
Experiment V The results of Experiments 1, II, III, and IV brought up the question whether the significant differences noted with scratch tests in patients with atopic dermatitis were confined to that dermatosis; or whether these wide variations in skin response occurred also in patients without visible skin changes but with non-cutaneous forms of atopic disease (hayfever, asthma). Studies comparing scratch and intracutaneous tests were undertaken on four selected asthma and hayfever patients of the Allergy Clinic of the New York Post-Graduate Medical The glycerinated extracts were used in the scratch tests. The outer aspects of the upper arms were used for the intracutaneous testing and the flexor aspects of the forearms were employed for the scratch tests. The sites selected for each allergen were in symmetrically located areas for both types of tests. The intracutaneous tests were read at the end of five minutes by the chief technician of the Allergy Clinic, and the scratch test results were read at the end of twenty minutes by the present author.
The scratch tests results were not only just as irregular, as in the previous experiments, but were often completely negative, in instances in which the " " " intracutaneous tests were moderately to markedly positive. The reactions produced by intracutaneous tests were consistent, and practically identical, on repeated testings. Table V indicates two characteristic examples of the results obtained in this experiment. For example, a patient who showed moderate to marked reactions to plantain, ragweed, house dust, rabbit dander and feathers with the intracutaneous tests, showed no reactions to any of these allergens by scratch test technic. Another patient who was moderately to markedly positive by intracutaneous tests to peach, corn, celery, strawberry and potato, showed only a questionable reaction to scratch tests with peach on the right forearm, and with corn and strawberry on the left forearm, while all the other scratch tests showed completely negative reactions.
Experiment VI
The purpose of this experiment was to rule out the possibility that the irregular results obtained in the scratch tests were due to fluctuations in potency of the commercial extracts used. This was done in six subjects by using the same extracts (prepared at the Allergy Clinic of the New York Post-Graduate Medical School and Hospital) for scratch testing which had been employed in the intracutaneous tests in Experiment V. However, these extracts were used in much greater concentration because of the well-known fact (5) that for scratch testing the extracts must be many times stronger than those used for intracutaneous tests. Table VI illustrates the comparative strengths of these extracts. The figures expressed in Table VI are expressed in P. N. units5.
The technic employed was similar to that previously described for the glycerinated extracts. The flexor surface of the forearms was used as the test site, using symmetrical sites in so far as possible, and the tests were repeated at weekly intervals. The skin was cleansed, scarified with the circular borer, and a drop of the solution was applied to the site under sterile conditions, by means of a hypodermic syringe. This drop was permitted to stay in contact with the test site for twenty minutes. At the end of this time, the reaction obtained was measured with a centimeter ruler.
RESULTS
Once again a striking difference in the scratch test reactions in symmetrically situated sites was observed. This indicates that the extracts used for scratchtesting are not in themselves accountable for the marked inconsistencies of results obtained with the scratch technic. 
DISCUSSION
The data presented demonstrate the marked variations in the reaction to scratch tests even though they were performed at the same time in symmetrically situated sites on the skin of the same subject with the same allergenic extract, using the same technic carried out by the same investigator. The response to scratch tests carried out under such standardized conditions varies to a degree which would appear to make the results unreliable and unpredictable. At one and the same time, the test site on one forearm may show a strongly positive wheal response, whereas a similiarly tested site on a symmetrically situated area on the other forearm may show no response whatsoever. The reactions obtained by the scratch test method, using various types of testing materials (powdered extract, glycerinated extract, extracts in Coca's solution), some with an extremely high potency, are not uniform. Hence this method for technical reasons alone certainly does not seem to offer a useful approach in finding the offending factors in cases of atopic dermatitis, or other diseases associated with the urticarial type of skin reaction. The results also show that it is unwarranted to plan a routine of therapy founded on the so-called positive or negative results of scratch tests.
The inconsistency of the results obtained here should be considered in the light of the fact that the repeated tests were done by the same investigator, namely the present author, using the identical routine at each sitting. An additional attempt was made to rule out the possibility of technical errors by having several other persons, with many years of experience in scratch testing, repeat the tests done by the present author. The same irregular results were obtained by these other testers. It has long been known that skin tests for immediate wheal response are of little, if any, help in the diagnostic and therapeutic management of atopic dermatitis (7) . It is also generally agreed that the sensitivity of the scratch test is much inferior to that of the intracutaneous test (5) . It has been estimated that to produce equivalent reactions the amount or concentration of allergen applied for the scratch test must be 1,000-10,000 times that for the intracutaneous test (2) . However, because of its simplicity, economy, and the relative lack of danger, the scratch test has been widely employed by physicians, whose endeavors are not entirely limited to work in those forms of allergy which are associated with testing for the immediate wheal response. The results of the present studies suggest that on the basis of the irregularity of results alone, the scratch test should not be used for the etiologic study of cases of atopic dermatitis, and that the same remark probably applies with equal force to the study of other diseases associated with immediate-wheal reactions to skin tests. This would not exclude the use of the scratch test preceding the performance of intracutaneous tests, a precautionary measure which is now used by many allergists in order to avoid severe systemic reactions after intracutaneous tests.
SUMMARY AND INFERENCES
1. In atopic dermatitis the results of scratch tests carried out at weekly intervals with the same allergen in the same region of the skin showed variations ranging from negative to definitely positive.
2. In atopic dermatitis the results of scratch tests carried out simultaneously on two symmetrically situated skin sites in the same individual and repeated at weekly intervals showed variations ranging from negative to definitely positive both from site to site, and from week to week.
3. The variations observed occurred with both the powdered and the glycerinated protein extracts.
4. In a series of cases of atopic dermatitis, two intracutaneous tests with the same allergen were carried out simultaneously in symmetrical sites in the same individual. At the same time, and in the same individual, two symmetrically situated scratch tests were performed with the same allergen. Whereas the simultaneously performed intracutaneous tests always showed approximately equal reactions, the simultaneously performed scratch tests differed widely in the reaction elicited.
5. Similarly, when scratch tests were compared with intracutaneous tests in cases of non-cutaneous atopic disease (hayfever, asthma) variable or completely negative results were produced with the scratch test; whereas consistently positive results were produced with the intracutaneous tests with the same allergens.
The inference from these results is that the reactions to scratch tests even when performed in the same individuals at the same time in symmetrical sites vary so widely in degree that their usefulness as a guide to existing skin hypersensitivities of urticarial type must be much inferior to the results of the more constant intracutaneous method. As stated by previous authors each method presents certain advantages and disadvantages.
In general, the intracutaneous method is much superior to the scratch method in reproducibility of responses. Whereas the scratch method has the advantages of relative safety, availability of test materials, ease of application and economy, the results achieved with the extracts used have too often been unreliable.
